.
The USGS, in cooperation with the BOR, developed the Lower Colorado River Accounting System (LCRAS; Owen -Joyce and Raymond, 1996) as a method to determine the annual consumptive use of Colorado River water by diverters from Hoover Dam to Mexico. The LCRAS is being tested by the BOR to calculate the consumptive use of Colorado River water. The LCRAS is based on a water balance that is applied to four reaches of the lower The water balance equation used by the BOR and its components are (Bureau of Reclamation, 2000) : 
Sources of Error
The techniques of computing the annual discharge at streamflow-gaging stations of the lower Colorado River network generally involve continuously recording a correlative variable as a surrogate for discharge, such as river stage, and then applying a discharge rating (a curve relating discharge to stage) to the correlative data to compute a continuous record of discharge.
U.S. Geological Survey hydrographer measuring discharge from a cableway at the Gila Main Canal at Imperial Dam using a vertical-axis current meter. Stage is recorded continuously inside the stilling well seen in the background.
The annual discharge is computed by integrating the discharge record over the year. The discharge rating changes over time in response to changes in channel geometry, vegetation conditions, and other factors. As a result, periodic discharge measurements are collected with vertical-axis type current meters or with acoustic doppler current profile meters to recalibrate the discharge rating. The recalibration consists of shifting the rating such that at the time of a discharge measurement, the rated discharge agrees with the measured discharge. For times in between discharge measurements, the shift is interpolated. The uncertainty of the shift is the major source of uncertainty for the computed discharge data (Moss and Gilroy, 1980) . The uncertainty of the shift changes over time; it is smallest at the time of a discharge measurement. The uncertainty of the shift increases with time after the discharge measurement because channel conditions change, and the ''true'' shift may not change over time as does the shift that is estimated by interpolation. Discharge measurements provide information about the shift for times before and after the measurement is collected, so the error of the shift is largest midway between discharge measurements ( fig. 2 ). The uncertainty of computed discharge data can be reduced by decreasing the error of discharge measurements or by increasing the frequency of the discharge measurements. Annual change in reservoir content is measured as the difference between the reservoir content on December 31 of one year and the reservoir content on December 31 of the previous year. Reservoir content is determined using a stage reading and a stage-contents rating 
UNCERTAINTY OF COMPUTED INSTANTANEOUS DISCHARGE

TIME Standard Error of the Annual Discharge and Change in Reservoir Content
The standard error of the annual discharge and change in reservoir content was determined for 14 streamflow-and 2 reservoir-content gaging stations,l respectively ( fig. 3) . The methods used to estimate the standard errors were developed to quantify the random component of the uncertainty and may underestimate the bias component of the uncertainty; therefore, the values for the standard errors may actually be somewhat larger than those presented if bias errors are present.
The standard error of the annual discharge, as a percentage, was generally small at most stations for calendar years 1995-99 and ranged from 0.11 percent for the All-American Canal near Imperial Dam in 1998 to 12.26 percent for the Colorado River below Imperial Dam in 1996 ( fig. 3A) . In general, the standard error of the annual discharge, as a percentage, was smallest at streamflowgaging stations on the main stem of the Colorado River; however, the standard error, in acre-feet, was largest at these stations because of the large annual discharge on the main stem. The standard error of the annual discharge was less than 2 percent with the exceptions of Bill Williams River below Alamo Dam, Gila River near Dome, and the Colorado River below Imperial Dam. The variation of percent errors of the annual discharge for different stations reflects the differences in the uncertainty of the discharge measurements used to determine the shifts, the frequency of these discharge measurements, and the change of the discharge rating over time in response to changes in channel geometry, vegetation conditions, and other factors.
The standard error for the annual change in content for the two reservoirs ranged from 1,590 acre-feet for Lake Havasu in 1996 to 2,790 acre-feet for Lake Mohave in 1995 ( fig. 3B) . The standard error, in acre-feet, for the annual change in content for the two reservoir-content gaging stations was smaller than the standard error for the annual discharge for streamflow-gaging stations on the main stem of the Colorado River and on the major diversions from the Colorado River; however, it was generally larger than the standard error of the annual discharge for most of the tributary inflows to the Colorado River.
The small standard errors quantitatively indicate that much of the streamflow and reservoir content data used to estimate and distribute the small standard errors quantitatively indicate that much of the streamflow and reservoir content data used to estimate and distribute the consumptive use of Colorado River water among users are of high quality. The standard errors can be used by the BOR and USGS to evaluate whether the operation of individual gaging stations needs to be changed so that the uncertainty of the data collected can be reduced. In addition, the standard errors can be used to distribute the residual of the LCRAS water balance (page 2) to each of the water balance components.
-David W. Anning 
